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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamMma 3JEKTHMBHOTO Kypca MO XUMHUU Ha YPOBHE CPEIHEro
obOmiero oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepalbHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obOpazoBanun B Poccuiickoit ®Denepauuny,
TpeOOBaHMI K pe3ylbTaTaM OCBOEHUS  (eaepalbHOil  00pa3oBaTEIbHOM
nporpaMmbl cpeaHero obmero obpazoBanusi(®OIl COO), npencraBieHHBIX B
denepanbHOM rocygapcTBEHHOM obOpazoBaTenbHOM cTangapre COO, ¢ yuérom
Konnenmuu mnpernogaBanus yueOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHBIX
OpraHu3alusiax Poccuiickon Qdenepanny, peanu3yrommnux OCHOBHBIE
oOpa3zoBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHUS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuog 1o 2025 roga» (Pacnopsbxkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

DONeKTUBHBIA Kypc «3a CTpaHMIIAMH y4eOHWKA XUMHH» TMpEJHA3HAYEH ISt
yUYaluXxcsl €CTECTBEHHO- HAyYHOTO ITMKJIa, UMEIOIIUX BBICOKWM YPOBEHb 3HAHUU
0 XMMHH ¥ TIPOSIBIISIONINX MTOBBIIIICHHBIN HHTEPEC K U3YYSHUIO 3TOTO MPEIMETA.

Kypc paccunrtan Ha 684acoB B roj ( 2yaca B HEICIIO)

YMeHue pemaTth 3aJauyd SIBJISETCS OCHOBHBIM IOKAa3aTENEM TBOPYECKOIO
ycBoeHusa npeaMera. Kpome Toro, peumieHwe 3ajad INpU HU3YYEHUU TEOPUHU
MO3BOJISIET 3HAYUTENBHO JIy4llle pa300paThcsi B HEM U yCBOUTH HanOOJIee CIOXKHBIC
BOIIPOCHI.

JlanHbIil Kypc HallelieH Ha TO, YTOObl HAYyYHUTh YYaIIUXCA ONTUMAaJbHBIM
METOJaM PEIICHUSI HECTAHAAPTHBIX XUMUYECKHX 33/1a4.

[leau: KOppEeKIUI UMEIONINXCS 3HAHUN, TUKBUIAINS TPOOEIIOB, paclIupeHue
3HAHUM O METOJax PELICHU PacUETHBIX 3aJa4, OBJIAJCHUE aITOPUTMOM pPEIICHUS
3a/1a4 TMOBBIIEHHOTO YPOBHSA CJIOKHOCTH, CaMOCTOATENIBHOE MPUOOpETEHUE
3HAHWH ¢ BOSHUKAIOIIUMHU KU3HECHHBIMU MOTPEOHOCTSIMHU.

3agaum:

1) IlpenocTaBuTh ydammmcs BO3MOKHOCTh PEAIM30BaTh HHTEPEC K XUMUU U
MIPUMEHSThH 3HAHUS O BEUIECTBAX MPU PEIIEHUN PACUETHBIX 3a/1adY;

2) Pa3BuBarTh CamMOCTOSITEIBHOCTh M TBOPYECTBO IPH PELICHHH PACUECTHBIX
3aja4

3) HayuuTh OCHOBHBIM NOAXOJAM K PELICHHI0 HECTAHAAPTHBIX XUMUUYECKUX
3aj1a4, BEIOMpaTh HanboJee palMoHaAIBHBIA CIOCO0 pacyeTa;

4) TloaroToBUTH yYalIUXCs K OJMMIIMAJaM DPa3HbIX YPOBHEW, a TAKKE K
BBIITYCKHBIM 3K3ameHaMm B opme EI'D

TpeGoBaHus K YPOBHIO MOJATOTOBKHM:




VYuyamnuecs OMKHBI 3HATh BCE MPEJIOKEHHBIC THUIIBI 3aj7a4, OCHOBHBIC
dbopMynbl U METOAMKH, MO KOTOPHIM BeIETCS pacuéT, a TaKKe CHOCOObl UX
pelieHus.

VYuyanuecs AOKHBI YMETh CaMOCTOSITEILHO OIpPENesTh CIOCO0 pEeIICHHUS,
MPUMEHSTh JaHHbIe (QOPMYJIbl TPU PEIICHUU OMNpeAcTIEHHOTO THIA 3ajad,
BbIOMpATh HamOoJee palMOHANBHBIA NMyTh pEUICHUS 3aJauyd, YMETh padoTaTh C
uH(opMaIrel, caMOCTOSITEIbHO HCKaThb HCTOYHUKUA HHOOpPMALUM, TPOBOJUTH
aHanu3 U 00paboTKy MHPOPMALIHIH.

[lo okxoHuaHuM Kypca ydamivecs JOJDKHBI peliaTh HE TOJIBKO 3ajadd,
NpPEeAYyCMOTPEHHbIE IIKOJBHOMW MPOTpaMMOM, HO ¢ OJUMIIHAJHBIC, a TaKKe
KOHKYPCHBIE SK3aMEHAIMOHHBIC 3a/IaHUs JJ11 aOUTYPUEHTOB.

[Iporpamma Kypca nocTpoeHa B CTPOTO ONpPEEICHHON MOCIeI0BATEIbHOCTH:
80-nepeblX, N3yYeHUEe METOJOB PEIICHUS PaCUETHBIX 3aJ1ad, 80-6MOPbIX, PEUICHUE
Pa3HBIX TUIIOB PACUYETHBIX 33724 C MOMOIIBIO ATUX METOJIOB.

[Iporpamma mnpemycmaTpuBaeT B KadeCcTBE OCHOBHOM (DOpMBI MpOBEACHUS
3aHATHHN MPAKTUKYMBI [0 PELISHUIO 3a/1a4.

[Ipenmoututenbupie  (GOpPMBI  KOHTPOJS  3HAHHWM, YyMEHUH, HaBBIKOB
oOydaromuxcs TMpU pealu3alyd JaHHOW MpOrpamMMbl:  HHAMBUAYaJbHBIC
pacu€THbIC 3aJJaHus, TECTUPOBAHKE, KOHTPOJILHOE PEIlICHUE 3a/1ay.

Metonbl paboThl BKJIIOYACT KOJUIEKTUBHBIN croco0 oOydeHwHs, TPYHIOBYIO
dbopmy oOydueHUs, UHIAUBUAYATBbHYIO (opMy OOydeHHUs, COYETaHUE TPYNIIOBON H
WHIUBUIYaJIbHBIN (hopM 00yUueHus, a Takxke qudepeHmpoBanie 00yueHue.

JlanHasi mporpaMma MpeCcTaBIsSeTCs 0COOEHHO aKTyalbHOM, T.K. TIPU MajioM
KOJIMYECTBE YacOB, OTBEJECHHBIX HA M3YYCHUH XUMHUHU, PACIIUPSET BO3MOKHOCTD
COBEPIIIEHCTBOBAHUS YMEHUH yYalllUXCs pellaTh pacUETHBIC 3a/1a4M MMOBBIIICHHON
CJIOXHOCTH, T.€. yriayOiseT ux 3HaHUA. bonee Toro, oHa maer Oojee BBICOKHE
pe3yabTaThl 00yYEHHs, YEM JAPYTHE€ MPOTPaMMbl, B XOAE KOTOPBIX pEaU3YyeTCs
dbopMupoBaHME yMEHUS pemaTh pa3IUYHbBIE TUIBI PAcCYETHBIX 3a1ad U
napajuielIbHO HJiee OTpadOTKa METOJOB pelieHusd. B mociaegHeM ciydae tepseTcs
OOJBIIIE CHIT M BPEMEHU YUUTENS M YIAIIHXCA.

B xozae 3aHsATHIl TPUMEHSAETCS] COYETaHHE MOCTOSHHOTO BHEIIHETO KOHTPOJIS
C CAaMOKOHTpPOJIEM M B3aUMOKOHTpoJieM. B KOHIle Kypca MPOBOAMTCS HTOTOBBII
KOHTpOJIb  (FPYNIOBOM WM  WHAWMBHUAYaJbHbIM). Pe3yapTaT mnpusHaercs
YIAOBIECTBOPUTEIBHBIM, €CIM YyYallluecs BBIMOJHUIM HEe MeHee 70% 3amaHuid,
OIIEHKa «XOpoIlo» - He MeHee 85% 3amaHuii, OIleHKa «OoTIMYHO» -95-100%
3aJaHUM.

Kputepuu v HOpMbI OIEHKH 3HAHUHA 00VUYAIONIUXCH




1. OneHka ycTHOro OTBETA.
OTmeTrka «5»
- OTBET IIOJHBIN U NPABUJIBHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPUH;

- MaTc¢pHral U3JI0KCH B OHpCI[CJ'IGHHOﬁ JIOTUYECKOU IIOCJIEA0OBATCIBbHOCTH,
JIUTCPATYPHBIM A3BIKOM;

- OTBET CAMOCTOSATENHHBIMH.
OTBeT «4»;
- OTBET IOJHBIN U MPABUIIBHBIA HA CHOBAHUU U3YUYEHHBIX TEOPUM;

- MaTCpHaJI U3JIOKCH B OHpGJICHCHHOﬁ JIOTUYECKOM MocCJICA0BATCIBbHOCTH, IIPHU
9TOM JOIMYHICHBI IBC-TPU HECYIICCTBCHHBIC OIIII/I6KI/I, HUCIIPABJICHHLIC 110 Tp€60-
BAaHUIO YUHUTCIIA.

OrMmeTka «3»:

- OTBET MOJIHBIN, HO TIPHM 3TOM JIONYIIIEHa CYIIeCTBEHHAs OITNOKA WJIH OTBET
HEIOJIHBIN, HECBS3HBIM.

OTMeTKa «2»:

- IPY OTBETE OOHAPYKEHO HETIOHUMAHKE YYaIllMMCsI OCHOBHOTO COJIEpKaHUS
y4eOHOr0o MaTepHasa Wik JOMYIIEHbI CYyIIECTBEHHbIE OIMOKU, KOTOPHIE y4a-
LIUIACS HE MOYKET UCIIPABUTh MPU HABOIAILIMX BOIIPOCAX YUUTENSA, OTCYTCTBUE
OTBETA.

2. OneHKa 3KCNePUMEHTAJTBHBIX YMEHUIA.

O1eHKa CTaBUTCS HA OCHOBAHWM HAOJIOICHUS 32 YUAITUMHUCS ¥ TUCBMEHHOTO
oT4eTa 3a pabory.

Or™MeTKa «5»:

- paboTa BBHITIOJIHEHA TIOJTHOCTHIO U TIPAaBHIIBHO, CJIJIaHbI IPABUILHBIC
HAOJIOEHUS U BBIBOBL,

- DKCIIEPUMEHT OCYIIECTBJICH M0 IJIaHY C YY€TOM TEXHUKH O€30MacCHOCTU U
MpaBuJl paboTHI C BEIlIECTBAMU U 000PYJOBAHUEM;

- IPOSIBJICHBI OPTaHU3ALMOHHO - TPYJIOBbIE YMEHUS, MOAACPKUBAKOTCS YUCTOTA
pabouero Mecrta U NopsJ0K (Ha CTOJIe, 3KOHOMHO MCTHOJb3YIOTCS PEAKTUBDI).



Or™MmeTKka «4» :

- paboTa BBIMIOJHEHA TPABUIBHO, CACNIAHBI IPABUIIbHBIC HAOTIOCHUS U BBIBOIBI,
HO TIPH 3TOM SKCIIEPUMEHT MPOBEICH HE MOJTHOCTHIO MU JOMYIIECHBI
HECYILIECTBEHHbIE OIHUOKH B paboTe ¢ BEIIECTBAMHU U 00OPYA0BAHUEM.

Or™MeTKa «3»:

- paboTa BBHITIOJIHEHA TIPABUIILHO HE MEHEE Y€M HAIOJOBUHY WM JOIYIIeHA
CYILIECTBEHHAs OIMOKa B X0JI€ SKCIIEPUMEHTa B 00BsICHEHUH, B 0OPMIICHUU
paboThl, B COONMIOACHUH MPAaBUII TEXHUKU O€30I1aCHOCTH Ha paboTe ¢ BEIeCTBAMU
1 000pyZI0BaHUEM, KOTOpAsi UCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

OrT™MeTKa «2»:

- IOTyIICHBI JiBe (M O0Jiee) CyIeCTBEHHbIE OIIMOKY B XO/€ IKCIIEPUMEHTA, B
0o0bsicHeHNH, B ohopMiieHUH pabOThI, B COOTIOICHUH MPABUII TEXHUKU 0€3-
OTACHOCTH TIpH paboTe ¢ BElIeCTBAaMHU U 000pYA0BAHUEM, KOTOPHIE yUAIIUICS HE
MOKET UCITPABUTh JIAXKE 10 TPEOOBAHUIO YUUTEJIS;

- paboTa He BBHINIOJIHEHA, Y YJalllerocsi OTCYTCTBYET dKCIIEPUMEHTAIbHbIE YMEHHUS.
3. OueHka yMeHMH peliaTh pacyeTHbIE 3a1a4M.
OtMeTKa «5»:

- B JIOTHYECKOM PaCCyKJICHUHU U PEIICHUN HET OIMMUOOK, 3a/1aya periecHa
paloHaJIbLHBIM CIIOCOOO0M;

OTMmeTKa «4»:

- B JIOTHYECKOM PACCYXKICHUU U PEIICHUS HET CYIIECTBEHHBIX OMUOO0K, HO 3a7a4a
peleHa HepaluoHaIbHBIM CITOCOOOM, HIIH JIONYIIEHO He 0osee ABYX
HECYIIICCTBEHHBIX OIMMOOK.

Or™MmeTKka «3»:

- B JOI'MYCCKOM PACCYKACHUHU HCT CYIICCTBCHHBIX OH_II/I6OK, HO OOIIyIICHA
CymcCTBCHHAsA omuOKa B MAaTEMaTHYCCKUX pacdcTax.

Or™MeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OIMMOKH B JJOTUYECKOM PACCYKJACHUU U B PEIIICHUH.

- OTCYTCTBHC OTBCTA HA 3aJaHUC.



4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
O1meTka «5»:

- OTBET MOJIHBIN U MPaBWIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIMOKa.
Ot1meTka «4»:

- OTBET HEMOJIHBIN WUJTK JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.
OtmeTtka «3»:

- pa60Ta BBIIIOJIHEHA HEC MCHCC YCM HAIIOJIOBUHY, JOIMMYHICHA OAHA CYHICCTBCHHAA
olnnoOKa u IIpHu 5TOM IBC-TPpU HCCYIICCTBCHHBLIC.

OrT™MeTKa «2»:

- pa60Ta BBIIIOJIHCHA MCHBIIC YCM HAIIOJIOBHUHY HUJIN COACPIKUT HCCKOJIBKO
CYHICCTBCHHBIX OIIHNOOK.

- pa60Ta HC BBIITOJIHCHA.

[Ipu olieHKe BBIMOJTHEHUS! TUCEMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO
YUUTBHIBATh TpeOOBaHUS €IMHOTO Op(orpapuyecKkoro pexxuma.

5. OueHka TecToBBIX PadoT.

TecTsl, cocTosiue U3 MATA BOIPOCOB MOKHO UCTIOIB30BATh MOCIIE
U3y4eHMs Kaxaoro matepuaina (ypoka). Tect u3z 10—15 BonpocoB ucnonbs3yeTcs
JUIs Iepruoandeckoro Koutposs. Tect uz 20—30 BompocoB HEOOXOAUMO
MCIIOIb30BaTh AJIsl UTOTOBOTO KOHTPOJIS.

[Ipu orleHUBAHWU UCTIOJIB3YETCS CIEMYIONIas MMIKaja: JIJig TECTa U3 MATH BOIIPOCOB
* HET OIMHUOOK — OIICHKA «5%;

* OJJHA OIIMOKA — OIICHKA «4»;

* JIB€ OIIHMOKN — OIICHKA «3»;

* TPU OIIMOKU — OLICHKA «2.

Jlnsa Tecta u3 30 BONpOCOB:

* 25—30 npaBWIBLHBIX OTBETOB — OLIEHKA «S»;

* 19—24 npaBWIBHBIX OTBETOB — OLICHKA «4»;



* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MEHbIIIE |2 MPaBUIBHBIX OTBETOB — OLICHKA «2).

COIEPKAHUE ITPOI'PAMMBbI
Tema 1. 3a1aun o OpraHMYECKON XMMHUH BBICOKOTO YPOBHS CJIOKHOCTH (26 4.).

BroaHoe 3aHsaTHE. 3HAKOMCTBO C LEJISIMH U 33J1auaMH TPEThETo Tojia 00yUeHHUs.
ANTOpPUTM pelieHust 3a71a4 Ha YaCTUYHOE B3aMMOJICHCTBHE CMECEH OpraHuueCKuX
BEIIIECTB C ONpeeAEHHBIMU PEeareHTaMu. 3a/1auu 10 XUMUH, JJIsI PeIICHUS
KOTOPBIX HEOOXOIUMO HCII0Ih30BaTh T'a30BbIE 3aKOHBI (B YaCTHOCTH, YPAaBHCHUE
MenneneeBa-Knamneiipona). 3a1aun Ha HAX0XKJAECHNUE CTPYKTYPHBIX (hOPMYIT
MENTH/IOB TI0 JaHHBIM O MOTJIONICHUH IPOYKTOB UX CTOpaHus. 3aj1a4uu Ha
HAXOXJICHUE CTPYKTYPHBIX (GOPMYJT )KUPOB PACTUTEIHLHOTO U )KUBOTHOTO
IPOUCXOKACHHUSA. 3a7]a4l Ha HAXOXKJICHHE MACCOBBIX JIOJIEH CII0KHBIX A(UPOB B
CMECH TI0 JIaHHBIM O MPOJYKTax ruapoiusa 3gupos. KauecTBeHHbIE 3a/1a4H 11O
OopraHnyecKko XuMuu. Pe3eps (LIKOJIbHAS XUMUYECKask OIMMITNAAa). AJITOPUTM
penieHns 3a1a4 Ha XMMUYECKUE MPEBPAILCHUS C yYaCTUEM CMECEe H30MEPHBIX
OpPraHWYECKUX BEIIECTB, MIPUHAIJIEKANTUX K PA3IMYHBIM TOMOJIOTUYECKUM PSIaM.
KomOuHMpOBaHHBIC 3a/1a4H 110 KYPCY OPraHUYECKOU XUMHH.

Tema 2. 3amauu 1o 00IEN U HEOPTrAaHUYECKONW XUMHUM BBICOKOI'O VPOBHS

CJI0XKHOCTH (32 4.).

3ajaun Ha pacTBOPEHHUE B BOJIE IIECJIOYHBIX METAIJIOB, KPUCTAIIIOTUIPATOB.
3aiaun MOBBILIEHHOT'O YPOBHS CI0KHOCTH 10 Teme: « Tepmoxumusi» (Ha
UCIIOJIb30BaHUE CIEACTBUS U3 3aKoHa ['ecca). 3agaun Ha XUMHUYECKHE
MpEBpAIEHUS C YYaCTUEM CMECE HEOPraHMYECKUX BEIIECTB. 3aJja4i Ha B3aUMHO
YCUJIMBAKOIIUICS TUAPOIN3 coseld. KauecTBEeHHbIE U paCcUETHBIE 3aa4U 10 TEME:
«INEKTPOIN3 PACTBOPOB U PACILIIABOB 3JIEKTPOIUTOBY. 3a/1aUd U YIPAKHEHUS HA
oOpa3oBaHue U pa3pylieHne KOMIIEKCHBIX COCTMHEHNA. 3a1a9u ¢
HCMOJIB30BAHUEM Psifia CTAHAAPTHBIX JJIEKTPOAHBIX NOTEHIMAIOB METAJIOB.
3amaun Ha OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEITMHEHHI MapraHia u
xpoMa. CocTaBi€HUE YPaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU C
HCIIOJIb30BaHUEM METO/IA AJIEKTPOHHO-UOHHOTO OanaHca. YpaxxHeHus . 3a/1aud Ha
XUMHYECKHE MTPEBPAIIECHUS TA30BbIX CMECEN.

Tema 3. 3aayn KOHTPOJIBLHO-U3MEPUTEIHLHBIX MaTepruasioB EI'D o xumuu (10 4.).




3agaHus BBICOKON TPYIHOCTH KOHTPOJIbHO-U3MEPUTEIIBHBIX MATEPUATIOB €AUHOTO
rOCYJJapCTBEHHOT'0 PK3aMeHa M0 XUMUU Mponuibix JeT (Ne33, 34).

Hrorooe 3anarue(2 4.).

TemaTuyeckoe IIIAHUPOBAHUE

Ne Tema Kou-Bo Bunel yueGHOI nesTenbHOCTH
ILII. 4acoB
1 | MeToas! pelieHns pacyeTHBIX 3a]1a4 10
) Haxoxnaenue MosiekynspHOi GopMyIIbl 4
BeIlleCTBA Pabora ¢ yuebHHMKOM, cloBapewm,
3 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX 26 TEKCTOM u JIpyruMu
peakuuit MCTOYHUKAMU uH(popMaInu.
4 [IpenenbHble, HEMpeEAENbHbIE U 14 Beinonnenue I/IH)II/I]jI/I)IyaJ'II)HI)IX u
apoMaTU4ecKHe yrieBoA0PO b TPYNIOBBIX 33/1aHUH.
5 Kucnoponconep:xamme u a30Tcoaepxaiiue 14
OpraHMYEeCKHE BEIIECTBA
3adeT mo Kypcy 2

KanennapHo-temaTnyeckoe njiaHupoBaHue

Ne Tema Koia-Bo
ypo qacoB
Ka

1 Mertopg onpeaeneHus Gopmyn HEOPraHUYECKNX U OPraHNYECKMX BELLLECTB
2 3apauv Ha onpezeneHne GopmMmysn HEOpPraHUYECKMX BELLECTB

3 3apauu Ha onpegeneHne Gopmys OpraHMYecKkmx

4 MeTopa no3TanHoro pacyeTa

5 TMpumepbl 33434 C NO3TAMHbIM PacyeToM

6 [lpamoit anrebpanyeckmii metos,

7 Mpamoi anrebpanyeckuii metog, NMpumepsbl peleHns 3agad.

8 Metog peweHnAa C CnNoib3oBaHNEM CUCTEM ypaBHEHMﬁ

MeTop, peleHns ¢ UCNOAb30BaHMEM CUCTEM ypaBHEHUI. [pumepsbl
9 peweHua 3agau.

10 MeToa NPONOPUMOHANLHOrO pacyeTa

11 MeToa nponopumoHanbHOro pacyeta. lNMpumepsbl peweHma 3agad.

12
HaxokaeHune monekynapHoi ¢opmysibl OpraHMYEecKoro coeamHeHus no




13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

macce (06bemMy) NPOAYKTOB CropaHus.

HaxoxaeHne monekynapHon Gopmy/ibl BELWECTBA MO €ro OTHOCUTEIbHOM
MNOTHOCTU U MacCOBOI A0/1€ 3/IEMEHTOB U COeAMNHEHUN.

HaxoxaeHune mosiekynsipHoi ¢opmy/ibl BELLLECTBA MO €ro OTHOCUTE/IbHOM
NJIOTHOCTU M MacCOBOM [0/1€ 3IEMEHTOB U coeanHeHnn. NMpumepsbl
pelweHunAa 3agau.

BbluMcneHume KoanyecTsa BeLLecTBa NPOAYKTa peakLunm, eCam N3BeCcTHO
KO/In4yecCTBO BeLecTtBa O4HOrNo U3 UCXOA4HbIX BeELLEeCTB.

BblumMcneHue KonnyecTsa BeLLecTsa NPOoAYKTa peaKunn, ecim nsBeCtHo
KO/In4yecCTBO BeLecTtBa O4HOrNo U3 UCXOA4HbIX BELLEeCTB. anMepbl
peweHna 3agav.

BbluMcneHne maccol BelecTsa no M3BECTHOMY KOJZIMHECTBY BeLeCTBa
OA4HOro N3 NCXo4HbIX NN NONYy4aloWnXCA B peakuynn BeLwwecTs

BbluMcneHne maccol BelecTsa no M3BECTHOMY KOJZIMHECTBY BeLLeCTBa
OA4HOro N3 NCXo4HbIX UK Nony4arowmnxca B peakunmn BeLlecTs. anMepbl
peweHna 3agav.

BblumcneHue obbema rasa, HeO6XO,£I,MMOI'O Ana peakuunn c
onpegeneHHbIm obbemom ApPyroro rasa.

BbluMcneHne obbema rasa, HEO6X0ANMMOTO A/1A PeakumUn ¢
onpeaeneHHbIM 06beMOM ApPYroro rasa. MpuMmeps! peleHrs 3a4au.

BbluMcneHne obbema NpoayKTa peakuumn no M3BecTHoMy ob6bemy
MCXOZHOTO rasa.

BbluMcneHne obbema NpoayKTa peakLMu No U3BeCTHOMY o6bemy
MCXOZHOrO rasa. Mpumepbl peleHns 3agau.

BblumcneHue obbema NnoNy4YeHHOTOo rasa, ec/im n3aBeCtHa macca
MCXO4HOrO BeWwecTea, U BblHUCNeEHNE obbema MCXOOHOrOo rasa, ecnm
M3BECTHA MacCCa NPoAYyKTa peakunmn

BblumcneHue obbema NoNy4eHHOro rasa, eC/im n3BeCtHa Macca
MCXo4HOro BelecTsa.PeweHna 3agau.

BbluncneHne obbema UCXOAHOrO rasa, eciv M3BeCTHa Macca NPoAyKTa
peakuuu. PeleHne 3agau.

BbluncneHmne maccbl 04HOrO N3 UCXO4HbIX OPraHUYeCcKUx BeLLecTs no
M3BECTHOMY KO/IMYEeCTBY BELWLECTBA NPOAYKTaA peaKLnn.

BbluncneHmne maccbl 04HOrO N3 UCXO4HbIX OPraHUYeCcKUx BeLLecTs no
M3BECTHOMY KOIMYECTBY BelecTBa NPOAYKTa peakuuun. PelwleHne 3aaad.




PacyeTbl N0 XMMUYECKMM YPaBHEHUAM, CBA3AaHHbIE C MaCCOBOW
(o6bemHoIM) aonei BbIXxoAa NPOAYKTa PeakLMm OT TEOPETUYECKU
28 BO3MOXKHOrO.

PacueTbl N0 XMMUYECKUM YPaBHEHMAM, CBA3aHHbIE C MacCOBOM
(o6bemHoIM) gonei BbIXxoAa NPOAYKTa pPeakL M OT TEOPETUYECKU
29 BO3MOXKHOro. PeweHune 3agau.

BbluncneHue KonnyecTsa BeLEecTBa NPOAYKTa peakumm no macce
30 uCXoAHOro BewecTsa, CoAepKallero npumecw.

BbluncneHue KonnyecTsa BeLEeCcTBa NPOAYKTa peakumm no macce
31 wuMCXo4HOro BewecTsa, coaepKallero npumecu. PeweHune 3aaau.

PacueTbl N0 ypaBHEHUAM XMMUYECKUX PeaKLMI C UCNONb30BaHNEM
PacTBOPOB C onpeAeneHHON MaccoBO 0/1ei pacTBOPEHHOrO BeLlecTsa
32 (8 %)

PacueTbl NO ypaBHEHUAM XMMUYECKUX PeakLUii C UCNOIb30BaHUEM
pacTBOPOB C onpeaeNeHHON MacCcoBOM A0/1ei pacTBOPEHHOrO BellecTsa
33 (B %). Pewenune 3apau.

PacyeTbl NO XMMMUYECKMM YPABHEHUAM, ECIN OLHO U3 PearnpyroLwmx
34 BellecTB B3ATO B U3ObITKE.

CnycoK JIuTepaTyphbl U1 VYAIIMXCS

1. Bososuu I1.M. I'oToBUMCS K SK3aMeHY 10 XMMUM (IIIKOJa U BY3),
M. Aiipuc Ilpecc, 2009.
2. Hoponkun B.H. Xumus. bonbioi cripaBOYHUK I TOATOTOBKHU K

EI'D — Poctos u//1., Jlernon, 2017.
3. Hoponkund B.H. Xumus. [lonroroska k EI'3-2018. 30
TPEHUPOBOYHBIX BapuaHToB — Poctos H//l., Jlernon, 2018.

4. Joponkun B.H. Heoprannueckas u oprannyeckas xumus. — Poctos
u//1., Jlernon, 2018.
3. Epeirun J[.11. MeToauka peuieHus 3aad no Xumuu — M.,

IIpocsemenue, 2009.

6. Ky3spmenko H.E. COopHUK 3a7a4 ¥ YIIpaXXHEHUH AJIsI IIKOJIbHUKOB U
abutyepeHToB. — M., Dk3ameH — Onukc XXI Bek, 2011.

7. Kysbpmenko H.E. Hauana xumun. CoBpeMEHHBIN KypC IS
MOCTYIAIOMKX B By3bl. M., Ok3ameHn, 2010.



8. Ky3pmenko H.E. cOOpHHK KOHKYPCHBIX 3aJ1a4 IO XUMUH JJIs
IIKOJIBHUKOB U adutypueHToB. — M.,Ok3amen — Onuke XXI Bek, 2011.

0. Kymnapes A.A. 3agauu mo XuMuu JJjIsl CTAPIICKIACCHUKOB U
adbutypuento. M., llIkona — Ilpecc, 2005.

10. Hoommuckuit 1.W., HopommuckasH.C. Tunbsl XuMudecKkux 3aaad v
cnoco0Osl ux pemenuss M.,Onukc. Mup u o6pazoBanue. 2014.

1. Xomuenko I'.I1. COopHUK 337124 IO XUMUH JIJISI TOCTYNAIOIINX B BY3HI.
— M., HoBas BonHa — Onukc, 2022.

12. [Mumora M.O. yaumcs peniaTh pacueTHbIC 3aJja4l 10 XUMHUH M.,

[IIxona — Ipecc., 2022.

JIutepatrypa nias vuureasa

1. I3ynuoBa JI.JI., becraea JIL.Lb. OKuciautenabHO-BOCCTAHOBUTEIbHBIEC
peakiuu. — M.: JIpoda, 2005. — 320 c.

2. KapukoBa E.A., PeiOkuna T.M. BerynurenpHblil 3x3ameH no xumuun HU
PXTY -98, -99, -2000. — HoomockoBck: HU PXTY um. /.. MeHnaeneena,
1998, 60 c.; 1999, 90 c.; 2020, 108 c.

3. KoHKypcHBIN dK3aMeH 1Mo XuMHH: PykoBoncTBo st abutypuentos/ Iloj
pen. H.E. Ky3pmenko. B 6 vactax. — M.: U3narensctBo MI'Y, 2023.

4. Koposenko M.B. 3amaun 1mo opraHM4yeckod XHUMHUU C METOJMYECKUMU
pEeKOMEHIaIusAMU U npuMepamMu pemeHuid. — M.: UMA-IIpunt, 1993. 48 c.

5. Ky3emenko H.E., Uypanos C.C. OOmas u Heopranudyeckas Xumus. — M.:
HUznareasctBo MI'Y, 2010. 473 c.

6. Kymnapés A.A. 3agaud 100 XUMHMH JJIS  CTapUICKIACCHUKOB U
abutypuentos. — M.: llkona-TIpecc, 2014. 160 c.

7. Iununenko A.T. u ap. CrnpaBOYHUK MO 3yeMeHTapHOU xumuu. — Kues:
HaykoBa nymka, 2021. 544 c.

8. Ceménor M.H. 3amaun 1Mo XWUMHUHU TIOBBIIMICHHOW CJIOKHOCTH  (JIIs
abutypuentoB): B 6-x Bemyckax. — JI.: M3matenscTBO JleHMHTpamckoro
yHuBepcutera,2020. Bem.1. 16 ¢. Beim.2. 16 ¢. Bem.3. 16 ¢. Bein.4. 16 c.

9. TumnoBble KOHKYPCHBIE BOIPOCHI B MEAUIIMHCKUE BY3bl: PellIeHUs U OTBETHI.
— M.: OO0 «Huctsle npyasi», 2005. — 32 c. — (bubnuoreuka «IlepBoro
CEHTSOPsI», cepust «Xumusi». Boit. 2).

10.Opetipensny M.A. Opranudeckas XUMHs: IMocoOue I aOMTYpHEHTOB U
CTaplIEKIacCHUKOB. — M.: MockoBckuii uuen, 2010 142 c.

11.®penkens E.H. Kak pemats 3agaun no xumun? — M.: Hucteie npyasl, 2010.
— 32 c. — (bubnmnoreuka «IlepBoro ceHTsiOpsi», cepus «Xumusi». Boi. 32).



12. Xumus: Tecter g 11 k. BapuaHTel M OTBETHI LEHTPAIM30BAHHOTO
tectupoBanus. — M.: Llentp tectuposanus MO PO, 2022 — 2023.

13.1Inmkun E.A. Pemienune 3amad Ha BBIYKCICHHE KOMIIOHEHTOB B CMECH:
Metoauka o6yuenus. — M.: Yuctsie npyasi, 2008. — 32 ¢. — (bubnuoreuka
«IIepBoro ceHTA0ps», cepust «Xumus». Beim. 2016).
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